Scale 4 produces rebellious and excitable behavior in high-delinquent children. A later analysis of their data (Monachesi & Hathaway, 1969) showed that the highest rates of delinquency for both boys and girls were associated with deviance in MMPI Scales 4, 8, and 9.
In a study of juvenile delinquents who succeeded or failed in adjustment to institutionalization, Lefkowitz (1966) found that the mean score on Scale 9 was significantly higher for the failures. Similarly, in a follow-up study of parolled prisoners whose postrelease behavior was classified as acceptable or unacceptable, the MMPI 49 code type was heavily represented among the unacceptable group (Jacobson & Wirt, 1969) . Butcher (1965) found that highly aggressive boys (based on peer nominations) had significant elevations on Scales 4 and 9. These boys responded in a rebellious and excitable manner in interpersonal situations, whereas the lowaggressive boys tended to internalize their conflicts, which were then manifested in hypochondriacal symptoms and withdrawal.
There has been a proliferation of attempts to validate not only certain of the clinical scales as aggression measures (see, e.g., Megargee & Mendelsohn, 1962; Shipman, 1965) but also a number of special scales developed from the MMPI. At this writing, as many as 25 scales of the MMPI have been proposed as measures of hostility or aggression (Deiker, 1974) . Thus, the present study is an attempt to simplify this area of measurement by providing a reliable and valid single score of aggressive behavior obtained by summing the T scores of a few common clinical scales. The virtue of a single score over a profile of scale scores is that the former is readily usable as a continuous variable, whereas the latter is a dichotomous variable and therefore in the main limited to frequency analysis.
A two-step procedure was followed in this study. First, using a sample of subjects from a general population, we attempted to identify a valid and reliable composite of T scores for measuring aggression. Then using a sample of subjects from a delinquent population, we attempted to validate the composite as a discriminator of delinquent adolescents.
Study 1

Method
Subjects. The subjects were part of a larger longitudinal research project on aggressive behavior reported elsewhere (Eron, Huesmann, Lefkowitz, & Walder, 1972; Lefkowitz, Eron, Waldcr, & Huesmann, 1977) . In the first wave, data were gathered during 1959-1960 from the entire 3rd-gradc population o[ 875 boys and girls residing in a scmirural county in New York State. Ten years later in the second wave, termed the "13th grade," data were collected from 426 of these subjects (211 boys and 215 girls who could be located at that time; Lefkowitz et al., 1977) . In the 3rd and 13th grades, the model ages of this sample of 426 were 8 and 19 years, respectively. The mean IQ of this sample in the 3rd grade was 107.10 ± 13.66. Based on fathers' occupation, the sample can be described as predominantly middle class.
Procedure. In the 3rd and 13th grades, aggression scores were obtained by a peer nomination questionnaire comprised of items describing aggression behavior. For example, each subject was asked to name anyone in the classroom "Who starts a fight over nothing?" The peer nomination technique also included items intended to measure aggression avoidance; for example, "Who will never fight even when picked on?" The reliability (r > .85) and validity of this aggression measure and its the procedures for administration have been discussed elsewhere (Butcher, 1965; Eron, Walder, & Lefkowitz, 1971; Walder, Abelson, Eron, Hanta, & Laulicht, 1961) . In the 3rd grade the peer nomination technique, including 10 aggression items, was administered to classroom groups. In the 13th grade the technique, using 9 of the 10 aggression items from the 3rd grade, was administered individually to subjects as part of a larger 2-hour interview procedure. At the time of the 3rd grade interview, IQ (Sullivan, Clark, & Tiegs, 1957 ) and father's occupational status (U.S. Bureau of Census, 1960) were recorded for most subjects. During the 13th grade interview, subjects also completed self-report inventories on aggressive behavior and were administered the MMPI. The -RT-corrcctcd 7' scores on the MMPI were used as the potential predictors of aggression in this study. The self-report measure of aggression, termed total aggressive environment, was comprised of 43 items divided into five subscales: (a) respondent as a victim of aggression, (b) respondent as a witness of aggression, (c) respondent's aggressive habits, (d) respondent's antisocial behavior, and (e) respondent's aggressive feelings. The exact composition of this scale and the procedures used to administer all of the 13th grade measures have been reported elsewhere (Lefkowitz ct al., 1977) .
Results
The intercorrelations between the various measures of aggression are shown in Table 1 for all 426 subjects. Since 13th grade peer-rated aggression (Peer Agg 13) correlated well with all the other measures and was measured at the same time that the MMPI was admin- Note, r.999 = .15. Peer = peer nominated; Agg = aggression; Avoid = avoidance of; Rep = reported; 3 refers to Grade 3; 13 refers to Grade 13. " Female = 0; male = 1. istered, it was decided to use it as the primary criterion measure. Since sex was significantly related to aggression, all further analysis were done separately for males and females. Table 2 shows the correlations between Peer Agg 13 and each of the MMPI scales as well as the results of a multiple regression analysis predicting Peer Agg 13 from the MMPI scales. For males, as expected, Scales 4 and 9 were highly significant correlates of aggression, but Scale F was also highly correlated. Scale 8 correlated less highly though significantly. For females, the two best unvariate predictors were Scale 4 and the F scale. Scales 5, 9, and 10 also were significantly correlated with aggressiveness but not as highly. Since the T scores for Scales 4, 7, 8, and 9 were K corrected and since K scores were slightly negatively correlated with aggressiveness, the observed correlations between aggressiveness and 4, 7, 8, and 9 may have been slightly reduced by the K correction. However, the reduction could not be significant considering the small size of the correlation between K and Peer Agg 13.
The multiple regression analysis shows the best weighted composite of the T scores for measuring aggression. 1 As expected, the regression coefficients reveal that Scale 4 was the most important predictor of aggression across sexes. Surprisingly, however, Scale F was as important a predictor for females and equal with Scales 5 and 9 in predicting aggression in males. Scale 5 relates negatively to aggression in males and positively in females, indicating the relation between aggression and sex role behaviors. Scale 9 made an important contribution for males but not for females, for whom Scale 10 appeared as an inverse predictor.
Discussion
From these results it appears that a composite to be used as a general measure of Of course, a weighted linear composite involving every scale would have the highest correlation with aggression. However, a measure consisting of the sum of only two or three scales has the advantage of simplicity and ease of administration. Furthermore, as Wainer (1976) and others have argued, the simple sum of significant predictor variables is often almost as good a predictor in the population as the entire multiple regression equation.
Scale 5, although a significant predictor, is not a desirable variable to include in a general measure of aggression, because it represents that component of aggression associated with sexual stereotyping. Since it was included in the regression equation, however, the effects of sexual stereotyping have been partially controlled in determining the other significant predictors.
On a priori grounds, Scale 9 would seem to be a more appropriate element to include in a measure of aggression than Scale 10. It is intended to measure a propensity for manic behavior, so it certainly has face validity as a component of aggression. Furthermore, as reported in the Introduction, Scale 9 has been found to be significantly higher in several high-aggressive, albeit male, populations. On the other hand, Scale 10 has to our knowledge never been proposed as a discriminator of delinquents. Tn addition, the utility of Scale 10 in this study could possible be an artifact of the peer nomination procedure. A female scoring high on Scale 10 is scoring high on social introversion. Therefore, she might be less likely to be nominated by her peers on any scale resulting in negative correlations. The available data are consistent with this interpretation. Even though Scale 10 correlated negatively with peer-rated aggression for females (r = -.15, p < .03), it did not correlate significantly with self-rated aggression (r = .04), though one would usually expect a higher correlation between two self-ratings. Also, peer-rated popularity, which correlated negatively with peer-rated aggression (r = -.28, p < .001), had exactly the same correlation with Scale 10 (r = -.15) as did peer-rated aggression. Thus, it seems that Scale 10 is measuring a component of peer rating more than aggression. Scale 9, on the other hand, correlated more significantly with self-rated aggression for girls (r = .34, p < .001) than with peer-rated aggression (r = .15, p < .03). Therefore, a composite measure of aggression was constructed consisting of the sum of Scales F, 4, and 9. Table 3 displays the correlations between this composite measure of aggression and each of the other variables measuring aggression. It also contains the correlations between the aggression measures and the individual scales. One can see that for males the sum of Scales F, 4, and 9 is a valid measure of concurrent aggression and is significantly related to the subject's aggression to years earlier. The composite correlated more strongly with every measure than any of its components or F -f-4. For females, the composite also correlated significantly with every measure of concurrent aggression, though less strongly than for males. Scale 4 alone and F + 4 are just as strongly or slightly more strongly related to peer ratings than the full composite, but the full composite did better on the other measures. The composite also significantly correlated with aggression 10 years earlier.
Reliability
The reliability of any linear combination of variables can be computed from its variance and the variances and reliabilities of its components. For the current sample, however, MMPI item scores were not available to us, so reliability data from comparable samples had to be used. The largest study of reliability in a college-age population of normals appears to have been conducted by Mauger in 1972 (cited in Dahlstrom et al., 1972) . Test-retest correlations were computed for 490 subjects over an 8-month lag. The average correlations of males and females were .56 on Scale F, .57 on Scale 4, and .62 on Scale 9. These relatively long-term stability coefficients can be viewed as lower bounds on internal consistency reliabilities (i.e., coefficient alpha). Dahlstrom et al. (1972) did not report any studies involving a substantial number of normal college-age subjects for which coefficient alpha was calculated, so these stability coefficients Using our sample of 427 subjects to estimate the standard deviations gives Thus the reliability of F + 4 + 9 is substantially higher than the reliabilities of its components and sufficient for its use as a measure of aggression. Furthermore, using less conservative estimates of the reliabilities of the scales based on 1-week stabilities (Dahlstrom et al., 1972) , the reliability of F + 4 + 9 is almost .87.
Study 2
To further validate F + 4 + 9 as a measure of aggression, a second analysis was undertaken to compare a sample from a known population of delinquents with the previously studied sample from a normal population. 
Method
Subjects. The delinquency sample consisted of 136 females institutionalized at a facility of the New York State Division for Youth and 147 males from a privately operated institution for delinquent boys in New York. 2 All subjects had been sent to the institutions by family and children's courts. The subjects ranged in age from 12.9 to 17.1, with a median of 14.9. The mean fQ for girls was only 77.3 but was 100.3 for boys. The entire population of the institutions minus a few subjects for whom usable data could not be obtained constituted the sample. The offenses committed by the delinquents ran the gamut from incomgibility, shoplifting, petty larceny, and prostitution to car theft, breaking and entering, and assault.
Procedure. Form R of the MMPI was group administered to 3-5 subjects at a time. The 399 items were read aloud twice on a tape while the subjects, closely monitored, read along silently in their booklets. The IQs and fathers' occupations were obtained from the subjects' case histories.
Results
The means and analysis of covariance shown in Tables 4 and 5 indicate that F + 4 + 9 is an excellent, discriminator between populations known to vary in their levels of aggression. The analysis of covariance was performed in a hierarchical manner, so the /*' value for delinquent versus nondelinquent populations, F(l, 621) = 244.1, p < .001, represents the discriminative strength of F + 4 + 9 after the effects of IQ, father's occupation, and sex have been partialed out. Since the standard deviation of the composite was about 25, the table of means indicates that delinquent boys scored about lj standard deviations higher than normals, and delinquent girls scored about 2| standard deviations higher. This greater difference for females is reflected in the significant Sex X Population interaction F(l, 621) = 25.83, p < .001. Although males scored higher than females on F + 4 + 9 in the normal population, i(423) = 3.42, p < .001, females scored higher in the delinquent population, /(281) = 5.98, p < .001.
Discussion
These results provide construct validity for the sum of MMPf Scales F, 4, and 9 as a measure of aggression. The sum of these scales was an excellent discriminator between delinquents high in aggression and youth from a normal population even when IQ and social class were controlled. Furthermore, as one would predict for a measure of aggression, nondelinquent males scored significantly higher on F + 4 + 9 than nondelinquent females. Within the delinquent group, however, females, contrary to the hypothesis, scored significantly higher than males. Speculatively, this tinpredicted result of higher scores for delinquent females than delinquent males on this MMPI measure may be due to an artifact of selection. Traditionally, females have encountered far fewer difficulties with law-enforcing agencies and/or have been treated more leniently by these agencies than males, particularly juveniles (Monachesi & Hathaway, 1969) . Thus, in order for a female to be considered delinquent and institutionalized, the level of antisocial behavior may have to be excessive as compared to males. Consequently, the present group of institutionalized delinquent females may be unrepresentative of delinquent females generally, in that their level of aggressiveness may be inordinately high. The unusually low mean IQ for the female delinquents supports this interpretation. If this post hoc hypothesis is valid, this MMPI measure should be able to discriminate among degrees of delinquency in a population of delinquent females.
Although the normals in the present study were approximately 5 years older than the delinquents, it is unlikely that this age difference affected the results. Hathaway and Monachesi (1963) provided MMPI norms for 4,944 boys and 5,207 girls in the ninth grade whose average ages, respectively, were 15.1 and 14.9 years. The sum of the T scores on Scales F, 4, and 9 were 176.3 for boys and 170.4 for girls. These values are markedly below those of delinquents of the same age (as shown in Table 4 ) but approximately the same as those of the normal subjects in the present study.
Summary
The results of the present study indicate that the sum of the T scores on MMPI Scales F, 4, and 9 serves as a reliable and valid unitary measure of aggression. Highly significant correlations obtained between /<' + 4 + 9 and both peer-rating and self-rating of aggression. Added strength is lent to the validity by the fact that scores on the measure related back 10 years in time to nominations on aggressive behavior that the subjects received from their peers in a classroom setting. Moreover, as evidenced by the multiple regression analysis, the composite is valid for both males and females and is not simply a sex-typing measure. In general, the sum of these scales appeared more valid than any of its components. Other support for the validity of this MMPI measure was derived from its ability to distinguish between delinquent and nondelinquent populations known to differ in aggressiveness. Finally, F + 4 + 9 was shown to have a reliability greater than that of any of its components.
Although the intent was to validate this measure on a noninstitutionalized population of normal subjects, the fact that the measure discriminates so well between institutionalized and noninstitutionalized populations suggests that it may also be useful in criminal justice settings in which the MMPI is so widely used. The ease with which this measure is obtained from the MMPI makes it a potentially useful tool for screening and perhaps program placement in such settings. Also, the measure meets the demand for a valid paper-and-pencil measure of aggressive behavior for research with normal subjects.
